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(54) ATM CONTROLLER AND ATM COMMUNICATION 
CONTROLLER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an ATM 
controller capable of reducing number of entry of a CAM 
and dealing with a large number of VC. 

.SOLUTION: An ATM controller is provided with a CAM 
77 to convert a VPI/VCI of a received cell into a VC ID at 

high speed when the cell is received. Reception time is 
stored in the CAM 77 by making correspondence to the 
VPI/VCI. A comparison circuit 77-5 judges whether or not 
the VPI/VCI in a header of the received cell is registered 
in the CAM when the cell is received, if the VPI/VCI is not 
registered, the entry of the VPI/VCI with the oldest 
reception time is discarded and the VPI/VCI and the VC 

ID of the received cell are newly registered in the CAM 
by an MPU 100. The VC ID corresponding to the VPI/VCI 

in the header of the received cell is outputted by the 
CAM 77. 
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[0 0 3 3] E8(Cj3V\T, 4^!!^^- ^4 
IkiZmffi-tstg-ZWlJ D- K4 4 - 2 jlffy\*>v 
30 7 r 4 6 JCfeW6«*WffiK(T K l^X) Srfi^ftSiim^^ 

>y 7 tjK-t >^ 4 5 - 1 mm?^?- 9 oy?- 9 
azm-tmrnT-*^ 5-2 tjvmmmzmjrz 
n& c Rctm<Dmm^^ti>mmc r cmn&wti 

^4 5-3i:, ^-fD-K4 4-2(c-f#nt-5-fe;u^^ 
^4 4 - 1 ©•5 i >7 p U'- h £«i$t6&ffi-fe;i/'vy # 4 

5-4hT«$tu-2>. iifl5iT'iia^-^";i/4 7 & 
iz%m-rz>t)UD, %.m;iv7 7 4 8^^17-57 ku* 

SrfiWt 65M A* ->77^>i(4 7-lii, SfS-r- 
^(D-r-^^5:^tSffT : -^^:4 7-2L -fe;b^fl 
40 mzmfi2ft&CRCifmtf&$k*:m$?Z>&ffiCRC 

tm&cm$k4 7-3 TM««an*. 

[0 0 3 4] O^C, *^Jfe(D^«|{Cj3t7SATNn>h 

[0035] h 9 ic, 01 ica%t t;wnsfi« ymn 7 0 

CDrt»«|«©^ny4rB|*S%U Ell 0{C, H9Kj3%t 

V CiSgljC AM 7 7 v>mfm*7K-? 0 

[0 0 3 6] |2I9{Cj3V\T, IZ^iSSSWWWWW 7 0 fct 
SMBLfe1z;i/S:-Wffi«cfi8*tS5MIF IF074L 

50 ap7 5i:, *;W0SB^fl!aaftS:«-5VCJWWCAM 
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F07 2t^n. 

[0037] wx&mmmi 5«u -fe^cD^wn-K 

'\«y^G)PT7'f-;i/K4 4-lD(-fe;i«SiJ)i: 
^n-KS^^7 8-3i:-fe;i^g!J7 8-2i: 

<DA^.S:/rLTSAR-DMAC6 0fC^U VP I 
-;i/K4 4 - 1 BfcitfVC I — ;i/K4 4 — 1 
C&VCI$g!)CAM7 7{CK^^S 0 

[0 0 3 8] 01 0tC^-tJ:e){CVC^g!jCAM7 7 10 
tt. ATM®3^^i/3>i?l5i^C, i^l/©^^*? 
e>R8{C MC^^MVP I ftflMfrTSVP I 7 7 
- 2, g^C&BStlS VC I t««t6VC 17 7- 

3 feit^ATMiiffM^filcisttsvcoiigiHf^gS: 
««t4VC. I D 7 7 -4 SfflflBR&lftllWSC 
TL7 7-li:$:*-r5. VC|§fc8!)CAM7 7 

te, £fgiz;KZ>VP I/VC I £CAM\zmMVX3b2> 

fcffiBlfcl/Ttt. *n&€:VC|«8UCAM7 7{C^L 
fcim *©VC£^bfcATM<Z>:3**S/3>CW§' 20 

[0 0 3 9] EUtCSVtMPUl 0 0lC«kU, MPU1 
OO^VPI fciO'VC I £VC_I D£Sfg<ff$8i;tf> 
JH*«VC«tel*lCVC|ttMCAM7 7tCfil»Sn6. V 

\Zv bmX'MfeZtU MPUIOO^VPI feitfVC 

■iic*fjEsa-&TiB6-r*. mi*. ei 7ic^-rie> 

IC MPUl 0 0T'l*VPI fe«fcy f VCItcMJt5S-ti:T 30 
VC.I DSrfJU^T. Z.<DATMa*>?i/s><DW3. 
«. «fi»an«*T?t*. Siy^TfcVC_ID&VPI 
;J3J:tfVCIK^;!MmB«LT£<ZfcK:.fcy, V 
CftSKJUCAM 7 7 (C^-tS tglZit. BI-OV P I S3 
<ktfVCI{C*fl_,Tli, |hI-CD V C_ I D ZMMt&Z 

&tz. mi 7(o3s-r«fce>&, 

TS3i:^T*$S„ $6tC, Ell 7{C^f VC.I DtC 
*f-fS:$1i:T75y$:i9:^TS3$, ATMn*£S/3;ya> 
StfitSflC, MPUl 00tf75>fZ*>U VPIfeJ: 40 

£t>lZLXb^\ dfttCfcy, 77^70VC. 

[0040] SI 7JC^-TJ:e>«5^SI^4, 0 

9 tcjSi-*;wasstfiiww»tciatLTfes, mpu i o 

[0 0 4 1] ATMitfBWWSaBlCfeV^Tt*. d©VC 

_ I D(c«fc y =j* * j/3 >*«KB!lsti*. 

[0042] ttMmm 7 7 - 5 -tz;i/<z>sfi mz x m 
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tM5tM>y ^CttW^S V P I 44-lBtV 
C I 4 4 - 1 Ci:{C-SS:-r-5ifI^VC»jCAM7 71C 
SI#£*VO^fr$:&5fS1--&. VC§S®!|CAM7 7{Cg 
fI1*;i/£>V P I / VC I ©iffl^t>-&*^^$^TVAS 
VCBH9CAM7 7&fflV\ gfPrtffc-^tfS 
fitiHR€:fi»"tft gffi^OVPI/VCI 
lC*ff51-SVC_I D^itlJU SAR-DMAC6 0IC 

jjiffl-rsihicfcy, vccDwaufctf^. jftgas 

B&7 7-5li, VCI$g!|CAM7 7 tC^f-fer^tf) V P I 
/VC I <Z>M*^fcl±#3^34xTv>&^#£te. MP 
Ul 0 0\Z5.XHy hSrii^J-rSo MPU10 0&, V' 
ClgffiijCAM7 70>CTL7 7-l£^flBU *<D%m 
^©^«fc»J, T—^MCfiUU/O^VPI/VC 
I CDiffi^^&Ocf T'Sff^ra^Sfc-S-^V P I / VC I 

Lfc-fe;b0v p i / vc i zntcm-f s 

VCJ DfeitWWiflBR&VCJttMCAM? 7K:fi« 
-f£„ 3tltCj:y, Dffe{C^SLfc-fe;i/CDVPI/VC 
l0m^-^:tVC_IDti)\ *VWPI/VCItf> 

[0043] H11C, SAR-DMAC6 0ffl« 
^©^D^^fa^fo Ell 1IC&V>T, SAR-DM 
AC6 0W. 08loStV^7r;<^y 4 0(£jffl5iTl? 

a-^-yOi/4 7£fflv^, aflrt;i/«:, m&> sm*v 

774 8lC|&!Mt--5RXDMAC6 2^ El 8 tC^-fVN* 
777^=6^ 4 0©##J<fJI-r-:7>4 5 fcfflwt, j£ 
i;t>y7?4 6izm/iZtifcrt J try hf-^f&tM:^ 

ilLTMRJ^, i£frM>TXDMAC6 1 fc, MfcDte^ 
?r 4 8©e>t., ^^©^M 
^©T K 5S§^>y 7 7 7*-;i/6 5t&f 
■tS. RXDMAC 6 2 ilTXDMAC 6 1 t.lZ 

3, 6 4^#^^3tlTV%«> 0 

[0 0 4 4] O^C, *^©^^CS3^-5n^i7i/ 3 
>^^A™«^J«K«©«!aS:SWi-r*. El 1 3 

fig^ATMG)=/^^J/3>$:ia^t--&^VCiSi 
J5IJCAM7 7 tMPU 1 0 OO^lM^Sr^-r^D-^ 
•V— h&St't'o . 

[0 04 5] Ell 3 HiSV^T, ElltC^f MPU 1 0 
Ott, Sg*l J;y3**>>3>©ta£^7L£il*n£ 
S^Sil U-r»V^4 0 0), VC|iS!jCAM7 71C33 
V^TfflftjWfcftj^if^^ftflBWb {T.T-VZfA 0 1), 
ffi^^eVMS^, MPUl 0 0teVC§§S!|CAM7 7© 
CTL77-1 ©SmiW8*««%»*v>a:> h y 
U ^x>hy©VPI/VCIi3«fcl>*VC_ID$: 
liffiig-rs. o^fc, 3*^7i/3>©|S^^7L^ * 
#r£>VP I/VCHC^fLT, Ell 7^-tJ;e>^MPE; 
«&MU ^LT^Jfc^VC_ID5:SijyST. 
*ttSBWR&8Bttrt-5fci:*>tc VCiSi!3!lCAM7 7{cS 
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#t© v p i / v c i urn »J f=. V C_ I D t SrS^-T 
& U-ry^4 0 2). 2£#&*U;£g#rtf)VPI/V 
C I £.% J »J ^Tfe V C_ I D t & V CUSglJC AM 7 7 {C 
lits Uf»;y4 0 3). sfefc, 3**>>3>W#t 
B$IC&, MPUlOOfi, WlffiZfrtzVP I/VCItC 
ttifc^6x> MJ ZftlCfcU, n*^> a 

>5tizi$tc vpi/vci^v cuauc am 7 7 iz$m 
3*1, n*?£/3>-f2Jlfff$lc, VPI/VCI© . 

[004 6] o^C, -r-#£i£ft't£i:£<DATMjI 10 
fflfldHigff 2 (DfltUfcEl 1 2 £#J$ LTBWII"*-*. 

[0 04 7] ATMji^S0Mg2Of 1 -^ 
JJ^t^^n— f-v- hT»fc5Vf. Hl2K:;l3vvt, H 
1 {CjoVTMPU 1 0 Ott, 8 0 £:ftLT3g* 

Uf«vy3 0 0), HOST-DMAC5 0 ££21frL 

D„ MPuiooii, mmrtv?7 4 eictss 

Ztifcrnm tvrv Mc**LT, H4K3-t«k^fc CR 20 
C7^f-;i/K4 3-3J^0CPCSM/>f7$:f#DL 
0 2). SfA>y774 Kl/X 

^-■/;i/4 5©vci»gmcMf5'ts^cia^t- s 

(Xry7°3 0 3). #UC MPU10 0H j^f*fJ^ 
©VC$:^t-VCiiSiJ-7-5:liSLTTxDMAC6 1 £ 

mbu t)w>mmzm#?z (xr>v^3 0 4)„ t 
xDMAC6 1lt ffifeztifcvcmmzttm-t&ft 

SMfiS-r— ^;i/4 5j!>Mb, Sf8A<s».77JK>f >*4 5- 30 
1, »SmCRCtHKftt«S*4 
5-3(*fl«fttt0)» fcitt ilfgi^Wsy*^ 5-4 

£**i-enjB*ffii- (xr^3 0 5). &ic, txd 

MAC 6 1 t±, miS?-* 5:4 hCD^T'^ffi 
U ftfcgl^ffi Lfc-fe;Wvy #4 5 - 4 £-£;fcH±T-fe;i/ 

«:^u si i Km+i>M££mmB 7 0 ic*f lt£ 

J^Lfe-fe;U^S1-^ (^^3 0 6). £©B& T 
x DMA C6 1tt, ^ a - KBP^-fCM LT C R C tW 
£Hfrt<5o 1 o©*;i/©aHBtt7tft:K, CRCftHWD 
Ji!gm$:^f!J 1 ii : a7 i -^;b4 5tCiSi$-&, ftCDiz;i/S£fg 40 
ICiAt, i£ff A y ^rtf-f >*45-l hiSIM-r- * 
«4 5-2t£M#TbTfc< (^^3 0 7). &fg 
71 y 7 7 if^y # 4 5 - 1 l£, o^©iz;i/©$fcIK{£g£ 
jfrf J: -5 {Cjgff StU iUff 7=- #ft4 5 - 2 li, 

[0048] mmT-z&As-zir o- 

-5*7?, ^>y^3 0 5~3 0 7$:i^Uig-r Uf"^ 
3 0 8). iff-^4 5-2r 0" £fco££:£ 

H^*£CPCShH5ffiCRC-3 2 7-f-;i/K 50 
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4 3-3 \ZM ALT, El l.tc^-i-fe-n^fBWWap 7 0 
£:frLTPHY3;/ha— 5 9tc2Hrfs fr^y-fa 
0 9)„ TxDMAC 6 1 li, ±XWtv Y&mtt% 

Tt&t* mpu i o oicrury hmmo^TZim? 

Z> 1 0)„ 3©$I*P££tt£:MPU 1 0 0 

^>y^3 1 1). 

[0 0 4 9] o^tC, ^-^feSffi-TSi^GDATMS 
m$!l^2£g2©^&Ell 4i3«J:t>Tgi 5fc#RSLTl& 
EI 1 4 33<kt>'EI 1 5 IC, ATMJiMffil^Sg2 

[0 0 5 0] EU41C£^T, EUlojrfATMziVh 
p-5 8 o-te;io&gfS»au 7 o Ttt, P H Y n > h a 
-5 9 J:y-fe;i/&^gt-££(;*-7^y:75 0 0), E|9{c 
^1"iz;i/#fiS8yiSls 7 5 #£teiz;i/©i2;b'V)/ ^fe^f 

jvmn 8-2Km±it^ u^^ysoi). ra© 

fC, VC«»JCAM7 7K:fe^T5f«-feA^>VC<Ott« 
^Tt) U^«vy5 0 2). 

[0051] ®ma>1&i$k gmiz;i/©v pi/vci*' 

VC«B!lCAM7 7tCfi»S4xTV^fe«^, VC«B5UC 
AM7 7®, ^ff-fe;i/©VP I/VC IlC^j-fSf-SCT 
L 7 7 - 1 £9D$H&tt£ L ^5 0 7), §^ 

£tix^t-3Lyhv<DVC_i Damz^Wiv c<dv c_ 
[0052] &moy#gm, sfs-fe;i/»v p i /vc i cd 

JH*#tt*«VC»g!lCAM7 7lCgii3tvT^^ofe 

S«-fe;i/©v p i /vc i ©»#£i*#vci«8{| 

CAM7 7tCg^$tlTV^^ofeZli:S:MPUl 0 0 

izma-rz> Uf-yy5 0 3) o ra^cvcmijcAM 

7 7ic$S^feS^ife>*^WJL U-r^/^5 0 
4), VCHig!JCAM7 7{C^ft-fe;i/(0 * 

VPI/VCI=&^iL Uf'V^5 0 5), 
^^li, MPU1 0 0«VC!lig!JCAM7 7(DCTL 

7 7 - 1 t\ stmiaiA^-sr^x^ h u ^ 

Kx>hU©VPI/VCIS:aaiEU iffelC^ftLfc 

•t;i/©v p i /vc i ®»*^efej:tfi*ifc*f(6"t* 

VC_ID&VCilii3ljCAM7 7{C^tU C*^v^5 
0 6), CTL7 7-HC-f©B«gS:«JtU i^f-vf 

5 0 7), S^i$t^TV^fcX>hUcDVC_I DC^BSrS 
SVC©VC_IDi:bTffi*-r-5 Uf^5 0 8). . 
Z1Z1T', VCHtiSdCAM 7 7{C5£fi!"fe;i'0)V P I/VC 

»j, sm-fe;Kz>vpi/vci^j^$nT, S^Stl 

[0 0 5 3] 7 0 ti, l2^ffiSlj7 

8-2feJ:l> , VCiS(gli7-7 8 - 1 £J|$£bTRXDMA 
C6 2?:4Bi&-fS Ufi»^5 0 9). RXDMAC6 
2 T*li, "fe;^!! 7 8-2 5:*!!^ L Ut" '^51 
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m%m*v y r 4 9 A»c-b;i/&i^i-5 i: £ *>tc (7^- 
vzfsi 1), MPU10 OlCf3I1z;b©S€£jI*n-t 
•5 (7-5^75 1 2) 0 .I©iI*q&gttfcMPUl 0 0 

i 3), &gic/£DT^m;a©^iz;i/& < gS-fe;W5i£ 

ffi/^774 9B±-CML TxDMAC6 1 fcjgffr 
UT, fft&Lfel^izJl'fci&msitS (7-ry75 1 
4,5 15).. 

[0 0 54] ^fy^5 0 9|Cj3V^, 10 
^-#-fe;i/4 5T'fco fcfteKtt. W9!| U V C ICMfS ' 

■t6il&izT«r-7;i/4 7 (08#$o 

*£§S<*ffiU (7-ry75 1 6), Sf;^7?W> 
* 4 7 - 1 KSfBrty 774 8CD7K l/*#S«it£ftT 
V ^n«. 5Wi^ y "7 T -f-fr 6 5 & a»S5Wft* y 

■7 r K U7 & j& *J ffi UT, »tfaf-7";i/ 

4 7 ©gfS/t>y 7 7>#-f 4 7-1 icgas-ts (7>r 
>y75 1 7, 5 1 8). O^C, 01 SfS 

Lfc-fe;b©^>f d - m&%* yy^yzA 
7 - i©srf r kutuc, cRC9H»«:<f^«5*<e>iS3i 20 
-rs (xfy7"5 1 9). iiaci#7o7-r5£, rxdm 

AC6 2H CRCfi^m£ii&£n:l : 3I^-7Vb4 7 

©MCRctrajfrwssu 7-3Kjkbs*, &©* 
;usmtcfiixT, s« Ay 7 tjK^ ^47-1 

-r-*ft4 7-2£3SBTLTfc< Uf-y7*5 2 0) o 

^{S^v -7 r stf-f 4 7 - 1 te, o^©iz;i/©&Sft& 

[0 0 5 5] gilfe SittWM^4 4-10PT 

7 ^ K4 4 - 1 Die «fc y *|»-fe;woa« £889*+* 30 

^f*;7"5 0 0 — 5 2 Ofcife&gU affrte;i/«:JlI 
*4ttfl;^i/77 4 8±tcgft7^y hfc^-TS 
(7x,r>y7'5 2 1)„ 

[0 0 5 6] -g-LT, RXDMAC6 2H *fi&-fe;UD 
SW&WtftSfc. CRCtttWS!II*»6jE«tt€:^a:y 
*U MPU10 01CMLT, SfM<v7 7©7K^ 

*Hl-£ (Xr>y7'5 2 2) e -^©^ *©am»cfliA 
T, ^m^vyy^y^Ai-i. Sif-^fi4 7 

-2fc<fctf^iCRCitlfQ&cMg*4 7-3<D7-f-;b 40 

U7l/T£>< (7xTy7*5 2 3). A-7"y S^fg 
^7a^l5:^t7fcM P U 1 0 0 te, HOST-DMAC 

5 0 fe8»U 56«/^ v h =EU 5 tdSai-ft 
'(7xf<V7"5 2 4)„ mm%7&. MPU 1 0 Oli, # 

8 0 tzjtlsXJVT'y H©am3fcT«:a8*l 
fcTtS (75^75 2 5) c m&Z., MPU 1 0 Ote. 
lf^lC£y££M^fcofc§fgrW774 80MR7 
KU7&, SfiA>y7r7-;i/6 5izft$m-rz> (x-r 
2 6). 

[0 0 5 7] RhmraLfe«fce>tc«tai-«.z:i:{c«ky, 50 
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[0058] o^c, mLmx-T-tzx&m-f&v&o) 

[0 0 5 9] 0161C, ATMiiflft!R9igM2^iai 2- 
~1 5lC;^-70-^-MC$£oT^£*Tofci§£- 
©fl-fZ^Y-h&jjVto 016T*li, ttTjft© 

•So 

[0 0 6 0] 016lC33V>T, Sg*l A^SgjfU B£l© 
BBT, VP I/VCI^VC1 tVC2ilT*^3*lS=l 
^^S/3>*%i$tlSi:. #3&*{Cgg^3*l£ATM 
iifHfififfiSe2Afe«ktfBT-l3u 01 3 izBt&otey 
n-^-McftoTVP i/vcifcitfvc.i d 
£VC|gtS3!JCAM7 Hz&MirZo Ell etcftwrt*. 
V C 2 <fc t>* V C_ I D 2 O^^rlC, A TMMiSWffl 
|£g2B©VC»JCAM7 7©x>hU{C££#& 
<> VClfc<fct>*VC_IDltf>g0It£g§SLT, VC 
2;fcJ:tfVC_ID2£3I^Lrc»££0JlcLTV^ o 

ATMiiftft!fi^fi2BT% VClia»Jf 
-#S:3Sfi-Lfc«^tC(4. B0& VClfeiOfVC.I 
DlCD^S:ffe>zii:lcj:t), f 1 -* £^ffi-r£3i;# 

[0 0 6 1] RkT?BWibfcJ:?K:, *»I«)AT 

M=z>hn-5T'te, fctAS«i2;i/fflVPi/vci 

fei^VC.I D(Diffl*^r4o-B:^VCiStg!lCAM7 71C 
^$tlTV^<Tt;, MPU 1 0 0 SrfflVNT, CAM 
&tf i C AM0EIKMi^S:/iN3 < T* 
U*»%>*R©VCtC»/STg6. MPU 10 

0M7t»-B:-£.7a^A&^|g-r53i:}cj:y, 7a N 

3;i^Qsa©tg^^gostc#is-et, v 7 h 7 x r^a© . 

ftfflS:, J:Ufi«S-frfcATM3>ha-9S:Jl«'r* 
[0 0 6 2] 

A TMig*^ A TM-9— rtt&GXBm t ^55. 

[01] *HJfi©^Cfel7€>ATMJi^f!H^ai3 
«t t>* A TM n > h □ - 5 7D «y ^ 0„ 

[02]. *mm<mm\zmzATMmmmwmtf 

[0 3 ] #*J6©jg»£fcW6ifim7 , o l> u-f -V 

[04] *^fi6©^SSlcfet75*>y h^-^&mtxS 
7 1/- A©0^$:^1-^0 O 
[05] *^©J^«8tCfel7-5ATM-fe;b©^)t$:^ 

twsa 

[06] *ldg©^«|tC33l7SATM7D hn;i/(73a 
ffi/->7->7s Sr^-tSMia 
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[07] ^l^^fifcfcttSATM^n haMzts 

$ tit-T- znuom&M. 

ma] *$m<mmizi3\iz s ar-dmac® 

[013] *mi&mMz&v&ATim®wmm. 
[014] *mm<DMm\z few* a Timmwmm 

[0i] 




(9) 4#Bg I P 10-257068 

16 

[015] *Hfi6©^figlCfe^5 ATMjiftffiif^g 

[016] ^^©^flgtCfeW 5 A TM&fBf&fm£g 
©S^&3jVt*-f -M 1 ^- h. 

[0 1 7 3 #mfe<mmz&vz> vpi/vci^ 
v c_ i d t oMfcffl&zm-rmfim. 

1-38*, 2-ATMilfSfiiMig, 3-ATM*>fy 

10 X, 7-fejm 8-ATMn>hn-5, 9-PHY 
n^hD-^ 1 0-2MH$g#§, 2 0 -ROM, 3 0 
•RAM, 4 0-^y77^ : E , J 1 5 0-HOST-D 
MAC, 6 0-S AR-DMAC, 1 0-M)\&%.mffl 

l&, 10 0-MPU, 2 0 0-p^gpy^„ 



[02] 



A/4 

|£7q-try*| 
' I 1 



/V 6 



5 m 

ioo I 



SO 



H06T 
0MAC 



110 



18)2 




?7 



(10) 



#B§¥1 0-2 5 7068 



[H3] 



H3 
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^42 
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544-1 44-2 



• O-l 49-2 *yt 



CRC 
•32 



•ten. 









GFC 



VPI VCI PTCLP HEC \< ' 

r — r — '/'/'/ ' 

4-1B 44-ic 44-16 44-1E 44-1F 



[05] 



[06] 



BIS 




(11) 



Wm 1 ! 0-2 5 7 0 6 8 



[07] 



IBS] 



B7 



m & 




9<*-F j 






o 






CPCS »-U<? 


CRC-32 




o 


a 




CRC-32U* 


o 




a 

ft 








o 








o 








o 






(QAM.UI *Jt>) 






o 










o 










o 


* 


(OAu.ra-ti/u) 






o 


ft 




o 




& 
a 


cpcs 9 


cac-32 




o 








o 








o 
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